Oral supplementation with gamma-linolenic acid extracted from Mucor circinelloides improves the deformability of red blood cells in hemodialysis patients.
The development of abnormalities in red blood cell (RBC) deformability in patients undergoing hemodialysis remains a major problem, because it is related to peripheral microcirculation, oxygen supply, and various complications in such patients. gamma-Linolenic acid (GLA; 18:3n-6), one of the polyunsaturated fatty acids and a precursor of prostaglandin E(1), is reported to have a favorable effect on the deformability of circulating blood cells in diabetic patients. In order to clarify the efficacy of GLA on RBC deformability in 7 patients undergoing maintenance hemodialysis, we examined in a pilot study the changes in the deformability of RBC and the changes in the phospholipid fatty acid composition in both plasma and RBC membrane before and after high-dose oral supplementation with GLA derived from Mucor circinelloides for 12 weeks. Before supplementation, the micropore passage time of RBC suspension, which is an indicator of RBC deformability, in these patients was markedly longer than that in healthy control subjects. After administering GLA, the prolonged passage time of the patients both rapidly and steadily decreased and nearly reached control levels. Light microscopic observations of RBCs using Giemsa stain revealed a decreased number of poikilocytes after supplementation. An analysis of the fatty acid composition before treatment and 8 weeks after starting the treatment showed the dihomo-gamma-linolenic acid (DGLA; 20:3n-6) level in the plasma to have increased (p < 0.05), while the arachidonic acid (AA; 20:4n-6) concentration in the RBC membrane decreased (p < 0.05). The level of DGLA in the RBC membrane, the level of GLA, and the ratio of GLA + DGLA/AA in plasma and RBC membrane did not change significantly; however, these all tended to increase. The results of this pilot study indicate that the oral supplementation of GLA extracted from M. circinelloides improves the poor RBC deformability in hemodialysis patients, partly by inducing changes in the composition of fatty acids in plasma and RBC membrane.